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　 In the field of psycholinguistics there is a significant amount of 
research dedicated to investigating language selectivity in multilingual 
speech production, and although most of the work done in this area focuses 
on bilinguals, there have been several studies done on trilinguals as well.　
The ‘hard problem’ at issue with multilinguals is how they select the right 
word in one language and control the corresponding word in another 
language.　In an English-Japanese bilingual, for example, how is “dog” 
selected over “inu” (or vice versa) in the production of speech?　While 
lexicons in each language share a common conceptual system, they contain 
different lexical entries.　The ostensible “problem” then is that there does 
not appear to be a problem of production; multilinguals are fully capable of 
speaking the languages in which they are fluent with little to no signs of 
“confusion.”　Therefore, this logically necessitates a mechanism that can 
regulate the competition between languages in multilingual speech 
production.
　 Once this hard problem was established, the fundamental research 
question that arose was at what point in the lexical selection process the 
target language is selected.　While researchers agree that there is 
competition between the components of the target language and the non-
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target language when a concept needs to be expressed verbally, there is 
controversy pertaining to the locus of where the selection of the target 
language occurs (Schwieter 2007).　However, there is a consensus that this 
locus of selection can occur in two possible places: at the semantic level or 
the lexical level.　Corresponding to these proposed solutions are theories 
that make a case for each possible locus of selection.　Prior to discussing 
these theories in multilinguals, it is useful to include a brief overview of 
how speech production is proposed to work in monolinguals.
2. Speech Production in Monolinguals
　 It is typically only the shared traits between theories of speech 
production that prove to be relevant for theories of multilingual speech 
production, which tend to build upon the assumptions regarding speech 
production in general.　There are nevertheless certain controversial 
concepts that emerged from the debate on monolingual models that are 
worth mentioning, notably the extent to which a model is discrete or 
interactive in nature.　A discrete model, such as the one proposed by 
Levelt, Roelofs, and Meyer (1999), does not allow feedback and cascading 
activation to occur between stages, and there is no forward and backward 
spreading of activation between them.　Interactive models, such as the one 
proposed by Dell (1986), allow the various levels involved in speech 
production to interact with one another in any direction.　This is relevant 
because when a lexical entry is selected, components within the same level 
compete for activation, whereas in a discrete model activation from the 
lexical level would only feed down to the phonological level.　In an 
interactive model the target concept spreads activation freely throughout 
the levels involved in speech production.　The crux of the interactivity-
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discrete debate, then, is in how activation flows through each of the levels 
involved.
　 Understanding the basic representation of monolingual speech 
production is vital in transitioning to bilingual models because while these 
latter models are principally focused on the competition between languages 
and the locus of language selection, they also address the competition that 
occurs within languages between activated lexical entries.　
3. Speech Production in Bilinguals
　 There are two main theories that provide an explanation for how 
competition is resolved between languages in the process of speech 
production.　Both theories attempt to explain lexical processing in 
bilinguals and attempt to resolve competition through a process of 
activating the target language’s words and suppressing the non-target 
language’s words; where they differ, of course, is the level at which this 
process occurs (Schwieter 2007).　The first theory is Green’s (1986; 1998) 
Inhibitory Control (IC) model.　This model proposes that selection of the 
target language is achieved through a process of inhibition at the lexical 
level, in which words in the non-target language are suppressed.　The 
second theory is La Heij’s (2005) Concept Selection Hypothesis (CSH).　
This theory argues that important “cues” during the preverbal stage 
determine which language is activated, with the locus of selection being at 
the conceptual level.　
4. Inhibitory Control
　 Green hypothesizes that lexical entries include “language tags” that 
dictate to which language they belong after the semantic system has sent 
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activation to both languages at the lexical level.　Then, based on language 
tags, the non-target words are suppressed or “inhibited” to a degree that is 
proportional to the activation received by the target language with the 
“correct” tags.　Because inhibition must be applied at a proportional 
degree to activation, it follows that more inhibition must necessarily be 
applied to the language in which the speaker is more fluent, the L1.　
Conversely, less inhibition would be applied to the language in which the 
speaker is less proficient because the inhibitory control mechanism is 
dealing with a smaller system.　The way to test this hypothesis empirically 
is to measure reaction time in bilinguals as they switch in and out of L1 
and L2 (Schwieter 2007).　
　 The primary means by which Green’s theory has been empirically 
tested is through language switching trials involving two kinds of tasks: 
numerical-naming tasks and picture-naming tasks (Schwieter 2007).　
Meuter and Allport (1999) authored one of the most influential articles 
supporting Green’s theory, notably finding that reaction times were shorter 
when switching into L2 and longer when switching into L1 during 
numerical-naming tasks.　However, not all studies confirm the hypotheses 
of the IC model regarding all bilinguals across the board.
　 Finkbeiner et al. (2006) used picture-naming tasks and numerical-
naming tasks to test the validity of Green’s IC model.　While their results 
on the numerical-naming tasks confirmed Meuter and Allport’s (1999) 
results, they notably found symmetrical switch costs in picture-naming 
tasks, contradicting the assumptions of the IC model.　In addition, Costa 
and Santesteban (2004) found that asymmetrical switch costs occurred in 
low proficiency bilinguals, but in high proficiency bilinguals (specifically, 
Spanish-Catalan bilinguals) symmetrical switch costs were found.　
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　 While there are a host of potential explanations that account for the 
discrepancy in the results on picture-naming tasks (one could assign blame 
to the nature of the trials used to test inhibitory control), Costa and 
Santesteban (2004) provided an explanation that has proven to be 
influential and has continued to garner support among researchers.　The 
authors raised the possibility that as the gap between L1 and L2 proficiency 
levels narrows, bilinguals will rely increasingly less on inhibitory control 
and more on a language-selective mechanism at the conceptual level (Costa 
2005, Costa, Santesteban, & Ivanova 2006).　Costa and Santesteban’s 
(2004) work has led to a growing emphasis being placed on qualifying the 
degree of proficiency in multilingual participants in research, a variable 
that had hitherto been relatively ignored but has since been proposed as 
the key variable that determines a reliance on either an inhibitory control 
mechanism or a language-selective mechanism in bilingual speech 
production (Schwieter 2007).　Thus, for higher proficiency bilinguals, La 
Heij’s CSH may more accurately reflect their selection process.
5. The Concept Selection Hypothesis
　 Unlike the IC model, the CSH does not require “inhibitory control” 
per se.　In the CSH, only words in the target language are activated due to 
“higher linguistic cues” at the preverbal level, which puts the locus of 
language selection before lexical retrieval; this form of selection has been 
called “complex access, simple selection” by the author (La Heij 2005).　
　 Like the IC model, the CSH does have empirical support, which has 
generally come from Bloem and La Heij (2003).　Instead of relying on 
picture-naming and numerical-naming tasks, however, the authors were 
able to provide empirical support for their model by investigating the roles 
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of semantic interference and facilitation.　More specifically, the authors 
attempted to isolate a variable that could induce semantic facilitation.　In 
their experiment, Dutch-English bilinguals were shown a semantically 
related Dutch word or picture alongside an English word and instructed to 
ignore the related words and pictures and simply translate the English 
word into Dutch.　The researchers hypothesized that the context words 
would impede backward translation because they would provide more 
competition at the lexical level.　More importantly, however, their results 
confirmed their prediction that a semantically related context picture would 
facilitate backward translation because they would activate their 
representations at the conceptual level, eliminating the need for 
competition between languages at the lexical level.　Therefore, the authors 
conclude, the locus of selection is at the conceptual level and preverbal cues 
are the mechanism by which the appropriate language is selected.
　 To date there have been no major challenges to the CSH, but Bloem et 
al. (2004) did find that if they manipulated the stimulus onset asynchrony 
(SOA) at which context words or pictures were shown they could reverse 
the effect of semantic interference and achieve semantic facilitation 
instead.　While semantic interference occurred when a context word was 
presented alongside a target word to be translated, the authors found that 
if the context word was presented -200ms before the target, semantic 
facilitation occurred; they also found the same results with context pictures.　
Bloem et al. (2004) explain this by positing that the decay rate of activation 
for lexical representation is stronger than the decay rate of activation for 
conceptual representations.　Therefore, because the conceptual level is still 
activated by the time the target stimulus is presented, the effect of a pre-
exposed context word approximates that of a pre-exposed context picture.　
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These experiments ultimately help provide both a unified account of 
semantic interference and facilitation and further evidence that the CSH 
explains the language selection process in bilinguals.　However, because 
there is empirical support for both the IC model and the CSH under certain 
conditions (e.g. proficiency levels), it is important to attempt to synthesize 
these two models and address the question of whether they are mutually 
exclusive.　
6. The Proficiency Problem
　 According to Costa and Santesteban (2004), the IC model does a good 
job of accounting for the language selection process in low proficiency 
bilinguals but a poor job of accounting for the process in high proficiency 
bilinguals.　Therefore, they suggest that the process of language selection 
may be fundamentally different in low and high proficiency bilinguals.　
This is important for two reasons.　The first is that, if this is true, 
proficiency level should be one of the main variables studied in the field of 
bilingual speech production, and more effort should be made to qualify and 
quantify the degree of proficiency of the bilinguals selected for research.　
Certainly no one would argue that there is not a high degree of variability 
in the proficiency levels of bilinguals, but few researchers prior to Costa 
and Santesteban have argued this was a relevant issue (Schwieter 2007).　
The second reason this finding is important is that it suggests that the two 
models are not mutually exclusive per se, but are each accounting for a 
fundamentally different process and thus are correct depending on the 
circumstance—namely, the type of bilingual being investigated.
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7. Defining Bilingualism
　 One can easily imagine heritage speakers being fundamentally 
different from bilingual speakers who learned a second language in a 
classroom environment rather than a more organic cultural one.　One can 
also imagine a scenario where a bilingual is equally proficient at speaking 
two languages but is superior at reading and writing in one language.　It 
is possible that the term “bilingual” is used too liberally and doesn’t 
necessarily apply to those in the process of learning a second language (e.g., 
someone in their 5th year of study in a foreign language).　Certainly, a 
variety of factors other than speaking proficiency—like age of acquisition, 
cultural identity, and relative aptitude at reading and writing—should play 
a key role in defining bilingual type.　
　 Of course, there have been attempts to define bilingualism in the past.　
Bloomfield (1933) suggested that bilinguals were people who had a “native-
like” control of two languages, but few bilinguals meet this standard.　
Weinreich (1953) defined bilingualism as the ability to alternatively 
communicate in more than one language, while Grosjean (1999) considers 
the every-day use of two languages a prerequisite for defining a person as 
bilingual.　Recent studies suggest that it is essential to qualify not only the 
proficiency level of bilinguals, but also their histories and the sociocultural 
context in which their bilingualism manifests.　Spanish-Catalan and 
Dutch-English bilinguals, for example, appear to be the gold standard in 
terms of “balanced bilinguals,” so they provide a good benchmark for the 
upper end of the bilingualism spectrum and exist in clear contrast with 
“dominant bilinguals” who are demonstrably more proficient in one 
language than another (Peal and Lambert 1962).
　 Further investigations on the role of proficiency in determining the 
Language Selection in Multilingual Speech Production 31
locus of language selection should consider the nature of the bilinguals 
being studied and attempt a categorical representation of the type of 
bilingualism under investigation.　In addition, it may be useful to study 
trilinguals to further analyze the circumstances under which certain 
mechanisms regulate language selection.
8. Speech Production in Trilinguals
　 Research on trilinguals has typically tested the assumptions of the IC 
model and the role the robustness of L2 and L3 plays in determining the 
reliance on inhibitory control.　Results, however, have been mixed.　
Schwieter and Sunderman (2011) did find support for IC occurring in all 
three languages in their testing of English language learners of French and 
Spanish.　However, they also found that only the proficiency level of L2 
affected performance on all languages on picture-naming language switch 
tasks; L3 proficiency level only regulated performance on L3 switching 
tasks.　While the researchers did not find support for Costa and 
Santesteban’s (2004) theory of shifts from a reliance on IC to a language-
selective mechanism with increases in proficiency, they suggest that a 
“threshold of lexical robustness” may exist that dictates a proficiency level 
at which this shift occurs, and argue that the participants in their study did 
not pass this threshold (Schwieter and Sunderman 2011: 409).　However, 
the researchers also suggest that this threshold may only be possible for 
bilinguals and out of the reach of trilinguals, where three languages must 
compete for selection.
　 Linck, Schwieter, and Sunderman (2012) also found support for the IC 
model, but only when switching in and out of L1 and into the less proficient 
L3 from L1.　Inhibitory control did not appear to be operating when 
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switching into L2.　Their results suggest further qualifications on the 
conditions under which IC regulates language selection and provide 
additional support for the notion that proficiency level modulates the 
mechanism responsible for language selection.
9. Conclusion
　 While the two main theories investigated here—the CSH and the IC—
each has their fair share of support, on a purely conceptual level they do 
invite criticism.　The IC model, for instance, seems to adhere to a kind of 
circular logic.　The absence of preverbal cues at the conceptual level places 
a great deal of responsibility on the part of the lexical level to regulate 
language selection, and the explanation that language tags alone can 
regulate the selection process may prove insufficient.　The argument is 
that lexical items intrinsically have language tags that allow the lexical 
entries to demonstrate to which language they belong, and because of this 
the incorrect language is suppressed in proportion to the activation the 
language tags provide the correct language.　This argument appears 
circular in nature, and essentially states that language tags regulate the 
process because they exist, and they exist because they regulate the 
process.　Regardless of whether “inhibitory control” occurs, the IC model 
falters as a theory because it fails to consider the role of conceptual 
linguistic cues to inform the language selection process; this is a process 
which has been formulated to occur for components of speech production 
other than language selection, such as register, tone, etc. (La Heij 2005).
　 While conceptually the CSH appears to be more fundamentally sound 
as a theory than the IC, there is one potential logical inconsistency in the 
model itself, although minor.　While the “complex access, simple selection” 
Language Selection in Multilingual Speech Production 33
description implies that there is no competitive selection process, the visual 
representation of the model seems to suggest otherwise (see Figure 1).　
This is because the visual representation of the lexical level depicts words 
from both languages (the target and non-target language) receiving 
activation from the conceptual level.　The model explains that although 
some non-target language words are activated, only the target language is 
considered at this level.　It may be useful to examine errors made by 
bilinguals in switching tasks and develop a modeling paradigm that 
attempts to parse out the degree of activation the target language receives 
versus the non-target language.　
Figure 1. Lexical selection in La Heij’s Concept Selection Hypothesis
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　 Clearly, a great deal of future research needs to be devoted to 
investigating the conditions under which inhibitory control mechanisms 
and language-selective mechanisms occur.　L2 and L3 proficiency levels 
may determine the shift from a reliance on inhibitory control at the lexical 
level to a language-selective mechanism at the conceptual level.　To 
accomplish this, it would be useful to attempt to place pools of bilinguals 
used in research on a spectrum of bilingualism that takes into account 
cultural factors, age of acquisition, frequency of use of both languages, and 
proficiency at speaking, reading, and writing in each language.　Until this 
is done, we can expect to see a large variability in the results obtained from 
studies on language selection in multilinguals.
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及び La Heij による概念選択仮説（CSH）がある。これらの理論は相互に排
他的ではなく、言語選択が語彙レベルにおける抑制コントロールによるもの
か、概念レベルにおける言語選択メカニズムによるものかは、話者の言語運用
能力によって決定されると言われている。
多言語話者の発話産出時における言語選択
E. R. サンフォード
